Abstract

Objective: Polycystic ovary syndrome (PCOS) is the most common
endocrine disorder of reproductive women. It is affecting from 5-10% of
women in reproduction age. The symptoms include infertility, hirsutism and
acne, menstrual abnormalities, Obesity and may cause endometrial cancer,
cardiovascular disorder and diabetes mellitus. Leptin, the product of the ob
gene, isasmall peptide molecule synthesized by white adipose tissues with an
important role in the regulation of fat body and food intake. Although the role
of leptin in the control of reproduction is unclear, but it may be involved in the
control of ovulation. Radical Oxygen Species play a physologica role
throughout ovulation. The antioxidant (Vitamin E and Selenium) have
important role in infertility and in PCOS.

Materials and Methods: This study included twenty-five untreated
women with clomiphene citrate, twenty-six treated with clomiphene citrate
and twenty-four control women matched- body mass index (BMI), each of
these groups are subdivided to three subgroups according to menstrua cycle
phases. Fasting blood samples were collected. Concentrations level of
parameters in serum was analysed (Leptin by Enzyme-linked immosorbent
assay (ELISA) which is based on sandwich principle, Estradiol (E2) by Mini-
Vidas which combines a competitive method with afinal fluorescent detection
(ELFA) Enzyme linked fluorescent assay, Vitamin E by High performance
liguid chromatography (HPLC), and Selenium (Se) by flameless atomic
absorption spectrophotometer (AAS) ).
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Results: During the three phases of Menstrua cycle (M.C.), there are a
significant difference between follicular and pre-ovulation phase (leptin,
estradiol, vitamin E, selenium; P<0.001, P<0.0005, P<0.05, P<0.01.
respectively) for treated and control groups, while untreated (P<0.05,
P<0.005, N.S., P<0.01. respectively). Also there are significant difference
between pre-ovulation and luteal phase for estradiol (P<0.0005) in control and
treated groups. Serum leptin concentrations were not different in subjects with
groups of PCOS and controls matched- BMI, and were associated BMI with
positive correlation for each group (Untreated, Treated, Control; r=0.895,
r=0.847, r=0.823 respectively). While serum estradiol and vitamin E have
significant between PCOS groups and controls in pre-ovulation period
(P<0.0005), and serum estradiol concentrations positive correlation with BMI
only in untreated PCOS(r=0.531), also serum estradiol concentrations have
positive correlation with leptin in follicular phase (Untreated, Treated,
Control; r=0.915, r=0.898, r=0.786 respectively). Selenium have highly
significant difference between PCOS groups and control in each phase of
M.C. (P<0.000005) and there are no association between selenium and
vitamin E with BMI.

Conclusion: The resultsindicated that leptin concentrations do not differ
significantly between PCOS patients and control with clear positive correlated
with BMI. Leptin have a role in follicular growth by their relation with
estradiol at which indirect effect to selenium. Vitamin E has a role in
ovulation. In untreated PCOS lower level of Selenium and vitamin E

suspecting of oxidative stressis occurred.




LY

g JOA LY 8 daild 4 o Al g GALSY) daniall Gasall (a ya o) £ i gl
e ol axe il jel a5 el die adedl Clusl aal yiiay 5 (9% ) +-0 Yty 5 ladl)
¢ an U Adaall Blad) (s ¢ Aiandl ¢ Ay el 5y gall AUt axe ) il ccalasy)

Ay yea e el s O Sl i se 5 o) (gl al

B raall Ogan wlali 8 age s ad (A 5 Arendll daa) 0 oSl il ddand) (4 g 5
Go A1 5 Cagma e JISE A gl g o (e pe e Jstiiall aladall liia 5 sl

Al dalee (8 904l (35S0 O Jaiaall

5 astilidl) 300U Claliadl 4l ddee A o dgaad )04l jall GanS Y1 Hia

s yra e el 138 (B laa 90 (S 5 calall (8 aga )5 Lagd () el

O IS Sliny Anllan e Ay jo (5 e 5 dnad el Ayl 020 gl g 4Ll
Ge i 5 da )l e Al ey Jin Cpdaa sISH lon Aadlas dimy pa (5 pdie s A 5 ey yius
slaall clual)

Lagi yall eliall (andll daud 5o illl) o JS pall Jeme (8 Casd 3l yuiall 53S0 5 (5 giasa
Ll Ssige S Al 5] Ol (payld il lea dlauls Janl AWV ¢ a3V
(el a5, Galiaial) dgiliae 48 aladiuly & giduallc il
sk 5 harsall Hsh (g gine COEA) aa g COEN &y yedll 55l i skl JDA gl
, P<0.001 ¢a sriduall (5} cmaliadll ¢ sl jisY) ¢iialll) elaaa¥) 5 dadieall de sanall (2 il
CEAY) 138 2 Y anlla sl sl Ly (<l P<0.01, P<0.05, P<0.0005
(<5400 P<0.01, P<0.005, P<0.05 ) 5! omealisll (5 sizall

Al Saa¥) avall ok 5 Ga il JB sk Jsld) i (5 sine CEA) Ll a0
el (s (5 sima DR CalY il 380 55 6 sia o), (P<0.0005) slaual! 5 cpalleall
Dol Yaalaall IS 8 aneal) A1 e 40yl A8De 4l (G315 anen S 3y gloiall elaa¥)
5 Js ¥ L (@il r=0.823, r=0.847, r=0.895 ¢slaall 5 callrall cdalles




Ji 5y b elaally (o pall (e sanall (p (ssine COGAN Laa S 5 B g (g) (i
i) de seaall (b anall LS 5 sl 1Y) (g 403 5k A8Dle 255 4 (P<0.0005) sl
il (dallee paadl)ass 5 el paelaall JSI Leay sl ) shall d cpriall) a1 =0.531)anllas
slana¥) sum pall G (5 sime COMEAN 22 5 (500,786, r= 0.898, = 0.915 ¢slaa¥l
LS a4l B3 23(PA0000005) aen 1l 653l )l shal maen (B o saidandl 580 5 b
(5} Ol ) dauailly SIS g il
laal¥ly omsall O ssine Al Al Gad Gl 580 5 o e ekl il L)
Aoy sl gai (& g3 Al Gl O anad) IS ae Al 45 8 483e 3 ga g ae asal) AKSH agd (gl
Alee gl g) alis o sibd) e il pe 55l A 5 J gl YL aBdle A (1
OsSE B Gy Anllaa puall (i sal) Ao sane (B sl g o giase aliail O IS ¢y 5l

EECNISAEN

X1




Chapter One: Introduction & Literature review

Chapter One

Introduction & Literature review

1.1. Polycystic Ovary Syndrome (PCOYS)

Is the most common endocrine disorder of women d@praductive age,
affecting from 5-10% of women in this age grétip.

It was first described in 1935 by Stein drelenthal, and for many years
PCOS was known as the Stein-Leventhal syndrorie

1.1.1. Definition

PCOS is clinically defined as oligomenorrhea asded with
hyperandrogenisi?.
It has been described poetically as "thef thf women hood" because women
with (PCOS) seek medical attention for infertilégd hirsutisnt®.

1.1.2. Feature of PCOS

1.1.2.1. Clinical feature: "
1. Menstrual abnormalities including oligomenorrheee@ular periods),

amenorrhea (absent periods).
2. Hirsutism (excessive hair growth on face, chedpaten ..... etc).
3. Androgenic alopecia (hair loss).
4. Acne.
5. Infertility or reduced fertility.
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6. Polycystic ovaries are characterized by the accatiom of small follicles 4-9
mm in diameter with hypertrophied theca internata{ ”. Figure (1.1)

Fig. (1.1): Stained longitudinal section of polycyg ovary showing

numerous small peripheral follicles.
[ Lakhani et al. 2007 (8)

1.1.2.2. Endocrine Feature: Y

1. LH/FSH ratio which is normally 1:1 but in PCOS is eoft
3:1.

2. Androgens typically testosterone and androstemedare elevated but this
is not universal finding. Sex-hormones binding gilob (SHBG) level
which may be reduced particularly in obese womeah RCOS, this leads to
elevated level of activandrogens.

3. Insulin serum levels may be elevated.

4. Some women have hyperprolactineima.



Chapter One: Introduction & Literature review

1.1.2.3. Metabolic Feature:
The complicate of PCOS are:

1. Elevated cardiovascular risk factor.
2. Type 2 diabetes.

3. Obesity.
4. Endometrial hyperplasia.
5. Endometrial cancer.

1.1.3. Ultrasound Features:
The finding of polycystic ovaries on ultrasound,iethis characterized by an

increased number (12 or more) of fluid-filled sanseach ovary, containing an

immature egg measuring up to 9 mm in diameter aaridéreased ovarian volunig.

As show in Figure (1.2)

Fig. (1.2): Ultrasound of Polycystic ovary showing peripheral

distribution of follicles (arrows).
[Lakhani et al. 2002] (8)
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1.2. Hypothalamus-Pituitary-Ovarian axis

The luteinizing releasing hormone is produced k& hiipothalamus in pulses. It
control gonadotropin hormones (Follicle stimulatingrmone FSH and Luteinizing
hormone LH) synthesis and release, these hormaeeseareted by the anterior lobe
of the pituitary gland.

FSH stimulates ovarian follicle growth which prodacestradiol during the
follicular phase of the ovarian cycle then estroge@mulates edlometrial cell.

A preovulatory estrogen peak is followed Wy peak which causing follicular
maturation and ovulation. As show in Figure (1.BH triggers rupture of the
dominant follicle to release the oocyte (ovum)usually occurs at about 14 day
before the next period.

With ovulation the second half (Luteal phaskthe cycle begins. After ovulation
the corpus luteum is formed in the ovary at sitetlted empty ruptured follicle
stimulated by LH. The corpus luteum produces bsthogen and progesterone.

Estrogens, progesterone and androgen masnehich are normally produced

by the ovary are chemically interchangeable by evesy.

1.2.1. Estrogens

Estrogens are ovarian sex hormones that maioiyngte proliferation and growth
of specific cells in the body that are responsifile the development of most
secondary sexual characteristics of the female.

Only three estrogens are present in significaninties in the plasma of the
human femalef-estradiol, estrone, and estriol.

Estrogens was secreted by the ovarieg-estradiol, which is more potency
among the other. Small amounts of estrone are s#soeted, but most of this is
formed in the peripheral tissues from androgenseset by the adrenal cortices and

by ovarian thecal celf$?.
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There is extra-ovarian estrogen formation in adpbssue and skin which is
considered a major source for circulating E2 inghbsetmenopausal period or during
ovarian suppressidf.

The concentration of plasma estradiol depends hen d&ge and time of
menstrual cycle in woméf. Younger women tend to have higher levels of datta
with plasma concentrations ranging from 50 to 500mp whereas postmenopausal
women would be expected to have estradiol valuesppfoximately 10-20 pg/ml.
Estradiol levels vary during the normal menstrugtle of women reaching peak

levels during mid-cycl&®. Figure (1.3).
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Fig. (1.3): Levels of hormones in memsal cycle
A-Fluctuatiohgonagotropin levels.
B-Flutuatiohovarian hormone levels.

C-Ovarian leyc
D-Menstrugtte (uterine cycle).
[Hacker et al. 2004 (11)
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Estrogens secretion is usually abnormal in PCO8aésl levels may be low
to normal, and in the anovulatory cycle there ridgroduction without the increase
before ovulation or in the midluteal phase as imm women™® *") while Estrone

levels increase due to extraglandular conversioanofostenedione in adipose tissue
(18)

1.3. Pathogenesis of PCOS

No single etiologic factor fully accounts for theide spectrum of metabolic
abnormalities seen in PC%

Recent discoveries have linked PCOS tonemge disorder of insulimetabolism
(19).

Insulin resistance is worsened by the «ierce of obesity, which is also
increased in the PCOS populatidh More than 40 % of PCOS patients are olf&se
21).

The increased insulin resistance leads t@ssieely high level of insulin as a
compensatory mechanism although the ovaries reswisitive to insulif®. This
excessive high insulin stimulates excess androgedugtion by ovarian theca and
decreased sex hormone binding globulin (SHBG) flyperandrogenism leading to
further increase in free testosterone levels alichately, to hirsutism and acii2

In the ovary, the inability to produce estradiotl&ese of the decreased activity
of FSH-related aromatase attenuates the developofemtulatory follicles, thereby
causing the development of a large number of fekign various stages of arrested
maturation, giving arise to typically picture oflpeystic ovary™®.

Furthermore insulin amplifies the LH response o&mose cells, thereby
causing an abnormal differentiation of these cqllemature arrest of follicular
growth, and so, anovulation.

Estrone level increase due to extraglandular canwerof androstenedione in

adipose tissue, which further stimulate LH and bitei FSH secretion, causing
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stimulation and hyperplasia of ovarian stroma dmeta cells, leading to increased
androgens. This provides more substrate for ex@nalyilar aromatizatin of androgens

to estrogens and perpetuates the cyele

1.4. Leptin

In recent years it has been shown that a gipecare secretory cells that
produce a variety of proteins with hormonal-typadion, which collectively have

been called a dipocytokines. One of them discovessleptin .

1.4.1. Definition

Leptin is a small peptide product of tlwb gene. It is a 16 KDa non-
glycosylated polypeptide of 146 amino acid discedey Zhanget al. in 1994 The
precursor form of leptin contain 167 amino acidadivated by cleavage of a 21
amino acid residu&® ?® The word leptin is derived from the Greek worbtios’ that

means thir®?.

1.4.2. Secretion and action

Leptin is synthesized and secreted from white @difes into blood and is
transported into the brain via a saturable systéhto reduces the production of
neuropeptide Y (NPY) from the arcuate nucleus eftiipothalamu&® which under
normal condition increases food intake in animals] after chronic administration
produces obesit{?”. Then result in a reduction in food intake, arréase in energy
expenditure and increased physical activity.

Additionally, leptin (and perhaps other factorsjsaimn a negative feed back loop to

inhibit further expression of the leptin gefig
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Extensive research on leptin over theytaatrs has shown that leptin is not only a
messenger of the amount of energy stores to thia §f4 but also a hormone /
cytokine for diverse physiological processes, sashinflammation, angiogenesis,

hematopoiesis, immune function, and reproducfidn

1.4.3. Leptin and Hypothalamic-Pituitary-Gonadol (HPG)
axis

It is well established that alterations in nutmia status and/or energy reserves
can disrupt the HPG axis resulting in reducedlitti

Accumulating evidence suggests that leptin mayesexs this critical link
between adipose stores and hypothalamic entersctatol the gonadal axis in
rodents®?),

Leptin receptors (Ob-Rs) have been identified mme thypothalamus,
gonadotrope cells of the anterior pituitary, grasal theca, and interstitial cells of
ovary, endometriurff”, and leydig cell§?.

In 2002 Mancini and Domenico de Aloysio found timsltilocal expression of
leptin, as well as the presence of Ob-Rs at aklewf the hypothalamus-pituitary-
Gonadal (HPG) axis, implies that the nutritiondéptin regulation of reproduction
involves a complex network of interactions to regelthe HPG axis in a paracrine
and/or endocrine wa§®.

At level of hypothalamus, leptin was reducing tiheduction of neuropeptide Y
(NPY) @ which has inhibitor effect on gonadotropin seoref**>® then at level
pituitary, leptin have stimulatory effect on LH eake®® and at level of ovary, leptin
increased ovarian estrogen productith In addition, estradiol concentration could

be influence leptin synthesfé *¥) as show in Figure (1.5).
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Fig. (1.4): Represents leptin as regulator of HPGxas.
(+)¢ Stimulatory effect, (-); inhibitory effect.
[Gonzalezet al. 2000] (42)

1.4.3.1. Leptin level during the menstrual cycle

The importance of leptin for normal fertility hagdn demonstrated iob/ob
mice lacking leptin. In these animals, administmatof leptin induces an increase both
in LH concentrations and in ovarian and uterineghei.

In humans a critical blood leptin concentnatiappears to be necessary to
trigger the onset of ovarian activiff?. Furthermore, circulating leptin concentrations
appear to be better predictors of menstrual fundi@an body mass index (BMI), fat
mass or percentage body 4t

At the level of the ovary, human ovarian follicleave leptin receptoré®,
their follicular cells express leptin mRNA at then¢ of dominant follicle selection
8 “and granulose cells have been shown to secngtie {& indicating a likely role

for leptin in normal ovarian physiology.
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Many studies have demonstrated that leptin glassiological fluctuations
during the menstrual cycle, and its concentratiwese significantly lower in the early
follicular phase® %+ %82 However, other investigators have reported aerkfit
pattern for serum leptin concentrations during theenstrual cycle; leptin
concentrations were found to be similar during dlaely and late folliclar and late
secretory phasé®). While, other study has shown that leptin conegitns started to
in the late follicular phase, reaching a plateathatmid cycle gonadotropin surge and
the early luteal phase”.

All these studies indicating that leptin playoke in ovulation.

1.4.3.2. Leptin and PCOS

Evidence has been provided since the early 197isfabh mass may directly
affect ovulation and fertility>™®. More recent evidence suggests that leptin also ha
direct regulatory actions on the developing fodlicThe presence of leptin receptors
on follicular cells, including oocytes, and earhgimnplantation embryos suggests that
leptin may play a direct physiologic role in folllar maturation, oocyte development,
and early cleavage®.

Some women with PCOS are obese. Witlptssible involvement of leptin in
the development of human obesity, as in animalgraginvestigators have attempted
to examine the role of this protein in the pathapblpgy of PCOS”.

The first study, in which serum leptin centrations were measured in women
with PCOS, was published in 1996. In that studyo2a% the women with PCOS had
serum leptin values above the 99% prediction itlefor their BMI. These women
with insulin resistance had serum leptin valuehéighan controls, while a positive
correlation was found between leptin concentrat@mg insulin sensitivity®”. Since

insulin is known to increase leptin mRNA in adiptes;©®

it is possible that insulin
may stimulate the secretion of leptin and, theeeféeptin may participate in certain

cases of PCOS”,

10
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Subsequent studies, however, have not confirmesktidata. In these studies,
serum leptin concentrations did not differ sigrafitly between women with PCOS
and normal controls matched B/M{°?)

Although leptin metabolism has been relateBCOS, its role in pathogenesis of

PCOS is unknown at the present time.

1.5. Free radicals

Since reproductive and developmental process ac@ayngynamic changes in
metabolism and energy consumption, byproducts de® @enerated on an
extraordinary scale. Among such byproducts, reaatixygen species (ROS), which
are inevitably generated during the physiologigalcpss of oxygen consumption, the

levels of which are enhanced under some patholbgicaditions®?.

1.5.1. Oxidants

Reactive Oxygen species (ROS) are oxygen-derivddaules which are a class

of powerful oxidants in the human body.

ROS include: superoxide anionz'bhydrogen peroxide (#D:) and hydroxyl
radical (OH-).

Aerobic environment is constant source ofSRfrough in vivo mechanisms such
as electron leakage during biologic oxidations, Bypdghysical activation of oxygen
by external agents such as irradiations, e.g. Wght ©2.

Oxidants are versatile molecules well knofen their ability to react with
virtually all cellular components. When they aresant above a critical threshold,
they can induce significant structural and funatiorcell damage. However,
concentrations of oxygen radicals below this thoé&$thave been shown to play a

physiological role in the processes of fertilizat&nd oocyte maturatidfr- )

11
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Role of Reactive Oxygen Species (ROS) during Ovulation

Reactive Oxygen Species (ROS) appears to havsighbgical role in female
reproductive tract in many different processes swsh oocytes maturation,
fertilization, luteal reprogression, and endomésfedding®® "

Ovary is a metabolically active organ and,dsens under a variety of stresses
continuously. ROS play a physiological role durmgulation that is similar in some
respects to inflammatidff °°)

Since ROS is generated during inflammatory @ssecit is reasonably hypothesized
that ROS is released in connection with folliclpeture and is involved in the process

("9 as show in Figure (1.6).

ovlafion

progesterone

Fig. (1.5): The Role of Reactive Oxygen Species (B{Pduring

ovulation process
[Fuijii et al. 2005] (70)

The source of ROS appears to be inflammatetls, such as macrophages and

neutrophils, as they are present in ovary at oiarat* ">

12
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The steroidogenic process that inevitablydpoes ROS as by products, ROS
levels in the corpus luteum actually increase duthre regression phaSé’®. ROS
and related compounds may function as intracell@gulators of steroidogenesis and

progesterone release in the corpus lut&Grf 2

1.5.2. Antioxidants

Antioxidants are substances that donaetreins to oxygen-based free radicals
forcing it to change from the excited to the grostate. Resulting neutralization and
stabilization of ROS and prevent oxidative strdss, this reason it represent the
productive mechanisms used by cells against oxsd&ht

In a healthy body, pro-oxidants and antlaxits maintain a ratio and a shift in
this ratio towards pro-oxidants gives rise to okidastress. This oxidative stress may
be either mild or severe depending on the exteshidt.

Whenever ROS levels become pathologicaelgvated, antioxidants begin to
work and help minimize the oxidative damage, rejtair prevent it altogethé?”.

Many studies reported that presence of atidad antioxidant systems in various
female reproductive tissu€s3
Sikka SC in 2004 classified the types ofdmal antioxidants int&®:
1. Enzymatic antioxidants such as catalase, superakgieutase and glutathione
peroxidase/ reductase
2. Non-Enzymatic antioxidants such as Vitamin C, Vitank, Vitamin A,

pyruvate and glutathione.

Antioxidant status may be one determinant of repectide function in dairy
cattle. Administration of vitamin E or the combiiait of vitamin E and selenium has
been reported to reduce the incidence of postparaproductive disorders such as
retained fetal membranes, metritis, and cysticies& *¥ and to improve fertility®>.

13
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1.5.2.1. Vitamin E

A factor in vegetable oils that restored fertility rats was isolated in the early
1920s as vitamin E; later it was given the geneame tocopherol and was shown to

include several biologically active isomers showifigure (1.6)

CH CH= CH; CH; CHs

The different types of Tocopherols
differ from each other only with
regard to number and position of

methyl groups.

Alpha-Tocopherol

Ol- Tocopherol (5, 7, 8-trimethyl)
B- Tocopherol (5, 8-dimethyl)

y- Tocopherol (7, 8-dimethyl)

& -Tocopherol (8-methyl)

e- Tocopherol (7-methyl)

- Tocopherol (5, 7-dimethyl)

Fig. (1.6): Vitamin E isomers.
[ Raju & Madala, 2005] (94)

0- Tocopherol is the predominant isomer in plasna iarthe most potent isomer

by current biological assays.

The word tocopherol is of Greek derivation,ameag oil that “brings forth in
childbirth”, but the fertility role of these compiads is still questionable.

Dietary sources of tocopherols include vegetails, fresh leafy vegetables, egg
yolk, legumes, peanuts, and margafine

Concentration ai-tocopherol in serum of 5 — 20 pg/mL for adults ahddren of

twelve years or older and values of 3 — 15 pg/micfildren under twelve yeaf®.

14
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1.5.2.1.1. Metabolism

Vitamin E is absorbed from the intestines, packageahylomicrons. It is
delivered to the tissues via chylomicron transpamtl then to the liver through
chylomicron remnant uptake.

The liver can export vitamin E in vary laensity lipid (VLDLS). Due to its
lipophilic nature; vitamin E accumulates in cellulaembranes; adipose tissue and

other circulating lipoproteins. The major site @lmin E storage is in adipose tissue
(94)

1.5.2.1.2 Function

The main function of vitamin E is as a chain-bregkifree radical trapping
antioxidant in cell membranes and plasma lipopnsteit reacts with lipid peroxide
radicals formed by preoxidation of polyunsaturafatty acids before they can
establish a chain reaction. The tocopheroxyl radicaduct is relatively unreactive

and ultimately forms nonradical compounds (Figui@ 4”.

1.5.2.1.3. Vitamin E deficiency

No major disease states have been found to be ialsbovith vitamin E
deficiency due to adequate levels in the average @he major symptom of vitamin
E deficiency in humans is an increase in red bload fragility. Since vitamin E is
absorbed from the intestines in chylomicrons, atyralabsorption diseases can lead
to deficiencies in vitamin E intak@&”.

Deficiency of vitamin E affect in infertility becaa of Vitamin E prevents loss of
spermatogenesis in males but it failure to retgigotes in female rat?.

Also deficiencies of vitamin E lead to alteratiomsthe synthesis of steroid

hormones and the prostaglanditis™*%

15
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free radical
chain reaction
4
PUFA— QO+ PUFA—0OOH
) \ /
/\ ; TocOH TocO* PHOSPHOLIPASE
02 R A2
PUFA—H )
MEMBRANES { in phospholipid)
CYTOSOL SR o ' S B i
b
Vitamin C Vitamin C PUFA — OOH
GS —SG H202
. S GSH
SUPEROXIDE -
Se GLUTATHIONE
DISMU} CRTACARE PEROXIDASE
= 1
Q: H20, GS —SG
Superoxide PUFA-OH

Fig. (1.7): Antioxidant systems of the cell.
(R, free radical; PUFA-O©Qperoxyl free radical of polyunsaturated fattydeici membrane
phospholipid; PUFA-OOH, hydroperoxy polyunsaturdiagtly acid in membrane phospholipid
released as hydroperoxy free fatty acid into cytbgdhe action of phospitipase A2 ; PUFA-OH,
hydroxy polyunsaturated fattyacid; TocOH, vitamifu-Eocopherol);TocQ free radical ofi-
tocopherol; Se, selenium; GSH, reduced glutathi@® SG, oxidized glutathione).
[Murrav et al. 20071 (97)

1.5.2.2. Selenium (Se)

Selenium is a trace element essential in small amsouut it can be toxic in
larger amounts. Levels in the serum are mainly deéeet on the amount of Se in the e
diet, which is a function of Se content of the oedi®?.

The majority of median serum selenium concentrationthe world range from
80-120 pg/L1%3)

16
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Se in food is primarily present in an organic faamtwo modified amino acids:
selenomethionine (synthesized by plants) and sejysteine (synthesized by
animalsy*®®.

A sex hormone effect on selenium utilization haodleen indicated in humans
since serum selenium concentration in boys decseds@ing sexual maturation,
whereas this change does not occur in difl8. Sex differences also appear to
influence the distribution of selenium and GPx\attj since erythrocyte GPx activity

was shown to be greater in females than in M&e

1.5.2.2.1 Metabolism

Se is an integral part of more than about 30 knpvateins. These proteins are
called Selenium-containing proteins or selenopnstei”.

Selenoproteins are enzymatically digested in smtdktine to yield amino acids,
oligopeptides, L-selenomethionine and L-selenongsti

After absorption from the small intestine, via migar mechanism to that of L-
methionine, selenomethionine is transported tditlee, where a fraction is extracted
by the hepatocytes. The remaining amount is trategdpy circulation to the various

tissues of the body®® 1%

1.5.2.2.2. Functions of Se ¢

It is a cofactor for glutathione peroxidase s@ idipotent antioxidant.
It converts thyroxine to tri-iodothyroxine.

It is involved in the inflammatory response.

It enhances the antioxidant effect of vitamin E.

a k 0N

Binds heavy metal such as Cd and mercury.

1.5.2.2.3. Selenium deficiency

Selenium deficiency in females results in infetjliabortions and retention of
the placent&™?).

17
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Also a significant depletion of Se in folliculduid of women with unexplained
infertility has been described in humaHs.

In vitro studies using bovine granulosa cells obtained frifferent-sized
follicles found that Se significantly stimulatedetiproliferation of cells from small
follicles and augmented the stimulatory effectgahadotrophins in the same cells. Se
also enhanced oestradiol productidh’. The relevance of these observations to

humans is not know*,

1.6. Clomiphene Citrate (CC)

CC is a triphenylethelene derivative. It was fisgnthesized in 1956 and was
reported to be effective in inducing ovulation byeén blattet al. in 1961 and it

remains the most commonly used drug in the treatofanfertility .

1.6.1. Chemistry

CC is racemic mixture of En and Zu ison&f§ its chemical name is Jp(3-
diethylaminoethoxy)phenyl]-1,2-diphenylchloroethyée**” ,as show in figure(1.8)

below.

Enclomiphene Zuclomiphene

Fig. (1.8): Isomers of Clomiphene.
[Goldstein. et al. 2000] (118)
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CC is planar and rigid compouritt®, white or pale yellow, odorless power,
unstable in air and light, with a melting pointldf6-113°C. In commercially available
preparations the isomers are in the ratio of 38%cldfuiphene and 62%

Enclomiphené'*®.

1.6.2. Function

Clomiphene citrate acts to oppose the negativebfeed effect of endogenous
estrogens to increase gonadotropin secretion amilate ovulation. Most studies
have found that clomiphene increases the ampliafdeH and FSH pulse, without
change in pulse frequency. This suggests thatringid acting largely at the pituitary
level to block inhibitory action of estrogen on golotropin release from the gland
(119 Clomiphene citrate may also have a direct effautthe ovary, making the

granulosa cell more sensitive to pituitary gonanojotin **”).
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Aims of the study

1. To measure and compare the levels of leptinadisi, vitamin E and selenium in
PCOS patients and control group.

2. To study the relation between leptin and esttadiHPG axis in PCOS patients.

3. To study the difference between groups of bodssnindex (BMI) in each
parameter.

4. To study the role of each parameters in folacyhase, pre-ovulation, and luteal
phase.
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Chapter Three

Results and Discussion

3.1. Leptin

In this study, the results were given in tables (3.1& 3.2) and figure (3.2) showed
a sgnificant difference between follicular phase and Pre-ovulation (p<0.001) for
Control, treated and untreated groups (p<0.05) and no significant difference was
observed between pre-ovulation and luteal phase for each group in two studies (pool &
follow up patients) and these results were agreed with Riad-Gabriel et al., 1998 who
was found that leptin level increased throughout the time period of pre-ovulation. This
was due to its release from mature ovarian follicles *? while that level was decreased
significantly in untreated group because of relatively elevated of leptin concentration in

follicular phase and pre-ovulation of this group when compared it with other groups

Table (3.1): Difference in Leptin level among untre ated, treated cases of PCOS and
control groups during follicular, pre-ovulation and luteal phase (pool).

Leptin (ng/ml) Leptin (ng/ml) .
Untreated Treated Lepggrfgg{ml) ANOVA
PCOS PCOS
Cycle phase Mean = SD Mean = SD Mean = SD
Follicular phase 6.1679+2.4558 5.1551+1.7268 4.2405+2.0710 N.S.
Pre-ovulation 9.8912+4.4254 8.1197+3.6839 8.0889+2.8953 N.S.
T-test P<0.05 P<0.001 P<0.001
Pre-ovulation 9.8912+4.4254 8.1197+3.6839 8.0889+2.8953
N.S.
Luteal phase 8.7258+3.1351 8.2028+3.4599 7.856+2.3487
T-test N.S. N.S. N.S.
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Table (3.2): Difference in Leptin level among untre
PCOS and control group during follicular, pre-ovula

ated follow-up, treated follow-up cases of

tion and luteal phases.

Leptin (ng/ml) Leptin (ng/ml) .
Untreated PCOS Treated PCOS LEPCt:Ign(S gllml) ANOVA
follow-up follow-up
Cycle phase Mean + SD Mean + SD Mean + SD
Follicular phase 6.7228+2.5441 5.3560+1.3284 4.2405%2.0710 N.S.
Pre-ovulation 10.5716%3.9895 9.5430+2.5631 8.0889+2.8953 N.S.
T-test P<0.05 P<0.001 P<0.001
Pre-ovulation 10.5716+3.9895 9.5430+2.5631 8.0889%2.8953
Luteal phase 9.1756+3.0793 9.1354+2.9066 7.85612.3487 N.S.
T-test N.S. N.S. N.S.

which may play arolein arresting follicular development in certain women with PCOS

(46)

Leptin
(ng/ml)

O Follicular phase
O pre-ovulation

O Luteal phase

Treated Untreated
PCOS PCOS

Fig.(3.1): Comparison of leptin levels during M.C.

Control

for each group.

According to other published studies in PCOS subject,
concentrations did not differ significantly between women with PCOS and BMI-
matched control ¥, as shown in tables (3.1, 3.2).

serum leptin
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Also, there were no significant difference between patients groups and control

group for certain BMI when regardless the M.C phases, as shown in table (3.3).

Table (3.3): Difference in Leptin level among untre  ated, treated and control group with body

mass index .
Leptin Leptin .
Leptin
(ng/ml) (ng/ml)
Untreated Treated g:)%rp OI? AT
PCOS PCOS
BMI (Kg/m? | No.| Mean+SD [ No.| Mean+SD | No.| Mean + SD
<25 5 4.607+1.224 6 3.710+ 0.261 5 3.2476+1.368 N.S
25-30 15 7.752+2.905 15 | 7.3417+2.603 | 14 | 7.0236+2.659 N.S.
>30 5 | 13.5013+1.826 | 5 | 10.7648+3.115 | 5 | 9.8118 +2.551 N.S.
ARIONMA P<0.001 P<0.001 P<0.001

There were highly significant difference (P<0.001), between leptin levels and
different BMI for study group with positive correlation, as shown in table (3.3) &
figure (3.2) & (3.3). and that agreed with Takeuchi and Tsutsumi, 2000 *??, Panidis et
al., 2003 ", sdeh et al., 2004 ™9, Carmino et al., 2005 @ and Hahn et al., 2006 %,
It may be the leptin was secreted from adipose tissues which inform the brain about the
amount of energy stored in fat to reduce food intake, increase in energy expenditure
and increased physical activity "

O BMI <25
0 BMI 25-30
0O BMI >30

12+

Leptin
ng/ml/BMI

Untreated
PCOS

Treated
PCOS

Control

Fig.(3.2): Comparison of leptin levels with BMI for each group.
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Y=1.1366x-23.232

(B)

R?=0.8061
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Y=8.717x-16.661
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Fig. (3.3): Correlation between leptin concentratio

40

20
BMI (Kg/m ?)

(©)
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Y=0.8831x-16.832
R?=0.7718

12
10

Leptin (ng/ml)

[ R R O ]

20
BMI (Kg/m ?)

40

n and BMI. (A) Correlation in

Untreated PCOS (r=0.897**), (B) Correlation in Trea ted PCOS (r= 0.857**), (C)
Correlation in Control (r=0.878**).

**Correlation is significant at 0.01 levels (2-tall

3.2. Estradiol (E 2)
In present study, the results were found highly significant (p<0.0005) between
follicular phase and pre-ovulation (Table 3.4 & 3.5) & (figure 3.4) and between pre-

ovulation and luteal phase in control and treated groups because of estradiol in

ed).

follicular phase is low and it release after follicular growth, reaching its peak before

ovulation and then its level is decreased then return to arise in luteal phase 2.

Table (3.4): Difference in Estradiol level among un
group during follicular, pre-ovulation and luteal p

hase (pool ).

treated, treated cases of PCOS and control

Estradiol (pg/ml) | Estradiol (pg/ml) | Estradiol (pg/ml)
Untreated Treated Control ANOVA
PCOS PCOS
Cycle phase Mean = SD Mean = SD Mean = SD
Follicular phase 38.577+11.631 46.687+15.691 52.826+25.142 N.S.
Pre-ovulation 45.407+22.470 381.857+232.195 282.722+255.742 | P<0.0005
T-test P<0.05 P<0.0005 P<0.0005
Pre-ovulation 45.407+22.470 381.857+232.195 282.722+255.742
Luteal phase 57.238+15.128 91.468+27.785 83.445+32.123 N.S.
T-test N.S. P<0.0005 P<0.0005
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Table (3.5): Difference in Estradiol level among un

PCOS and control group during follicular, pre-ovula

tion and luteal phase

treated follow-up, treated follow-up cases of

Estradiol (pg/ml) Estradiol (pg/ml) .
Untreated PCOS Treated PCOS =SSl (i) ANOVA
Control
follow-up follow-up
Cycle phase Mean = SD Mean = SD Mean = SD
Follicular phase 37.428+9.554 42.600+13.50 52.826+25.142 N.S
Pre-ovulation 62.936+ 7.240 487.400+41.932 282.722+255.742 | P<0.0005
T-test P<0.005 P<0.0005 P<0.0005
Pre-ovulation 62.936+ 7.240 487.400+41.932 282.722+255.742
Luteal phase 67.296+5.800 80.822+ 10.721 83.445+32.123 N.S.
T-test N.S. P<0.0005 P<0.0005

While, Untreated group it was a significant difference (p<0.05) between follicular
phase and pre-ovulation and no significant difference between pre-ovulation and luteal
phase. Probably because estradiol was less secreted and follicular do not reach to
maturation stage when estradiol at maximum level, for this reason that mean of serum
estradiol in untreated is lower than others groups.

There were no significant difference between untreated, treated and control groups
in follicular phase. Probably, the cause of follicular was in growth stages, while in pre-

ovulation there was a significant different (p<0.0005), because of anovulatory follicles

O Follicular phase

500+

450

400+

350

Estradiol 300+
(pg/ml) 250-
200+

150

1001

50

O pre-ovulation

O Luteal phase

Untreated
PCOS

Treated
PCOS

control

Fig.(3.4): Comparison of E stradiol levels during phases of M .C. for each

group.
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in untreated results from decreased activity of FSH-relatd to aromatase leading to
inability of ovary to produce estradiol *®, for this reason the mean of serum estradiol
level was less, when compared it with estradiol levels which was secreted by mature
follicular in the other groups.

For this reason that there were significantly difference (p< 0.05) between studies
groups and control group according to certain BMI. There were no significant

differences between serum estradiol levels and different body mass index (BMI).

Table (3.6): Difference in Estradiol level among un  treated, treated and control group with body

mass index
E(strz?:l()yl Estradiol Estradiol
Ur?t?eated (pg/ml) (pg/ml) ANOVA
PCOS Treated PCOS Control

BMI (Kg/m? | No. | Mean+SD | No.| Mean+SD | No.| Mean +SD

<25 5 AETALEE-R P AR 6 102.353+£31.416 5 187.004+ 28.685 P<0.05

25-30 15 £4,67941),014 15 | 125.094+77.445 | 14 | 249.369+98.617 P<0.05

>30 5 1o,V YYE A YYY 5 197.666+85.443 5 | 330.640+104.484 P<0.05
ANOVA

N.S. N.S. N.S.

There are poditive correlation significant appeared between BMI and Estradiol in
Untreated PCOS, as shown in figure (3.5).

100

s | Y=4.8017x-83.146

e R?= 0.6807
BO f----mmmmmmemeeme e R
B0 fommmmmmmm e

B0 fommmm e

30 fo-mmmmmmm e
I R E LR R AR
A0 fmmmmmmmm e
0

Estradiol (pg/mi)

1] 10 20 a0 40
BMI (Kg/m %)

Fig.(3.5): Correlation between Estradiol and BMI in Untreated
PCOS(r=0.825**).
**Correlation significant at 0.01 levels (2-taied).
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This case appeared in Untreated PCOS group, it may be because adipose tissues

considered an extra-ovarian aromatization for estradiol formation during ovarian
suppression . (Future work No.1)
Also there are positive correlation appeared between estradiol and leptin in pre-

ovulation of PCOS groups and of control group, as shown in figure (3.6).

(A) (B)
Y=4.4161X-4.0489 Y=55.685X-70.286
R?=0.7499 R?= 0.7805

100

Estradiol(pg/mi)
E stradiol{pg/mil)

n 5 10 15 20
leptin(ng/mil) leptin (ng/mil)
(®)

Y=80.274X -366.61
R?=0.8259

Estradiol(pg/mi)

leptin (ng/mil)

Fig. (3.6): Correlation between Leptin and estradio  I. (A) In Untreated PCOS(r=0.865*), (B) In
Treated PCOS (r=0.882*), (C) In Control (r=0.908%*).
* Correlation is significant at 0.05 levels (2-tail  ed).
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Because of estradiol can be an important regulator of leptin production in women

and that agreed with Shimizu et al., 1997, and Messinis et al., 1998 Y. While in
PCOS patient, Probably, 1. because of correlation of estradiol with BMI and BMI with
leptin leading to correlation between leptin and estradiol or 2.because of estradiol level

IS less that secret from ovary, which have positive feed back mechanism in adipose
tissue leading to increasing secretion of leptin which have inhibitor effect on
Neruopeptid Y (NPY) leading to increased Gonadotropin releasing hormone (GnRH)
(139 (Future work No.2) and beside of that at Pituitary, leptin stimulated LH 9. As
show in figure (3.7).

GnRH

Hypothalamus Pituitary

NPY (-) *+)

Leptin

Leptin T
Adipcbl ’QO OvaryO
tissue (+) ER ()

Fig.(3.7): Represent the correlation of leptin with H-P-O axis in PCOS.

A

3.3. Vitamin E

In the present study, the results were found in tables (3.7&3.8) & figure (3.8)
significant difference (p<0.05) between follicular phase and pre-ovulation and this
significant was disappeared between pre-ovulation and luteal phase for treated and
control groups.
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Table (3.7): Difference in Vitamin E level among u

control group during follicular, pre-ovulation and

luteal phase (pool).

ntreated, treated cases of PCOS and

Vit. E (pg/ml) Vit. E (pg/ml) | Vit. E (pg/ml)
Untreated Treated Control
PCOS PCOS ANOVA
Cycle phase Mean + SD Mean + SD Mean + SD
Follicular 2.640+0.948 4.008+1.307 4.873+2.078 P<0.05
phase
Pre-ovulation 3.261+.1.314 2.989+0.499 1.385+0.546 P<0.0005|
T-test N.S. P<0.05 P<0.05
Pre-ovulation 3.261+.1.314 2.989+0.499 1.385+0.546
Luteal phase 4.011+1.032 3.379+2.176 3.948+1.874 N.S.
T-test P<0.05 N.S. N.S.

Table (3.8): Difference in Vitamin E level among un

of PCOS and control group during follicular, pre-ov

treated follow-up, treated follow-up cases

ulation and luteal phase.

Vit. E (pg/ml) Vit. E (pg/ml) -
Untreated PCOS| Treated Pcos | V't CI:Eorftl:gI/ mi) ANGVA
follow-up follow-up
Cycle phase Mean = SD Mean = SD Mean = SD
Follicular phase 2.662+ 0.643 3.498+1.307 4.873+2.078 P<0.05
Pre-ovulation 3.167+0.469 1.569+0.499 1.385+0.546 P<0.0005
T- test N.S. P<0.05 P<0.05
Pre-ovulation 3.167+0.469 1.569+ 0.499 1.385+0.546
Luteal phase 4.252+0.481 2.676 £2.176 3.948+1.874 N.S.
T-test P<0.05 N.S. N.S.

In this study, the results were agreed with Rapoport et al., 1998 ® for decrease of

Vitamin E level in pre-ovulation and lutea phase. It may be to balance the superoxide
that generate from macrophages and neutrophiles, as they are present in ovary at

ovulation and during corpus luteum regression > and because of these processes do
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not occur in untreated group, there are no significant difference between follicular

phase and pre-ovulation.

O Follicular phase
54 .

45. O Pre-ovulation

4 O Luteal phase
Vitamin E 39
(ug/ml) 37
2.5
2
1.5
1,
0.5
0,

Control Treated Untreated
PCOS PCOS

Fig.(3.8): Comparison of Vitamin E level during M.C . for each group .

For this reason, there were highly significant differences (p<0.0005) between
studies groups and control group in pre-ovulation and there are significant difference
(p<0.05) between groups studies in follicular phase with low level of vitamin E in
untreated group, then increased the level in lutea phase leading to significant (p<0.05)
between pre-ovulation and luteal phase of the same group, indicating that may be
caused by oxidative stress at level of follicular causing to stop growing of follicular.
(Future work No.3)

There are no significant difference between groups studies in certain BMI and
between different of BMI in certain group, as show in table (3.9).

Table (3.9): Difference in Vitamin E level among unt  reated, treated and control group with
body mass index.

Vit E (ug/mi) Vit E (ug/ml) (\Jg}rﬁ)
Untreated PCOS Treated PCOS ol ANOVA
BMI (Kg/m? | No. Mean + SD No.| Mean+SD | No.| Mean+SD
<25 5 3.101+2.070 6 2.734+0.924 5 | 3.299+0.887 N.S.
25-30 15 3.710+1.380 15 2.160+1.628 14 | 3.984%2.025 N.S.
>30 5 3.741+0.578 5 3.964+3.398 5 | 5.947+1.993 N.S.
ANOVA N.S. N.S. N.S.
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3.4. Selenium (Se)

In present study, the results were found significant differences (p<0.01) between
follicular phase and pre-ovulation for treated and control groups, as shown in tables
(3.10 &3.11). The results were agreed with Ha, and Smith, in 2003**" | from the lowest
level during the follicular phase to a maximum level during pre-ovulation, which
coincided with elevated of 17-B-estradiol, as Shown in figure (3.9).

Table (3.10): Difference in Selenium level among un  treated, treated cases of PCOS and control

group during follicular, pre-ovulation and luteal p hase (pool).
Se (ng/ml) Se (ng/ml) Se (ng/mi)
Untreated Treated Control ANOVA
PCOS PCOS
Cycle phase Mean = SD Mean = SD Mean = SD
Follicular phase 69.857+ 7.603 77.333+3.204 98.500+5.781 P<0.000005
Pre-ovulation 75.300+ 10.521 90.923+7.857 109.222+8.814 P<0.000005
T-test N.S. P<0.01 P<0.01
Pre-ovulation 75.300+ 10.521 90.923+7.857 109.222+8.814
Luteal phase 72.125+6.854 88.333+6.918 104.000+9.712 P<0.000005
T-test N.S. N.S. N.S.

Table (3.11): Difference in Selenium level among un

of PCOS and control group during follicular, pre-ov

treated follow-up, treated follow-up cases

ulation and luteal phase.

Se (ng/ml) Se (ng/ml)
Untreated PCOS Treated PCOS Sgégt%rlnl) ANOVA
follow-up follow-up
Cycle phase Mean = SD Mean = SD Mean = SD
Follicular phase 66.000+4.636 78.2000+4.024 98.500+5.781 P<0.000005
Pre-ovulation 76.00045.744 93.00045.831 109.222+8.814 P<0.000005
T-test P<0.01 P<0.005 P<0.01
Pre-ovulation 76.000+5.744 93.000+5.831 109.222+8.814
Luteal phase 71.000+2.000 86.200+5.069 104.000+9.712 P<0.000005
T-test N.S. N.S. N.S.
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Ohwada et al., 1996, found that endometrial GPx activity in women is
stimulated by estrogen and that uterine GPx activity in spayed rats can be elevated by
exogenous estradiol treatment *?®. Massafra et al., 1997, have suggested that estradiol
affects the maturation of bone marrow to stimulate the synthesis of active GPx @,
From those studies, | conclude that estrogens have indirect effect on selenium by GPx.
And that effect appeared highly significant (p<0.000005) between studies groups while
the significant (p<0.01) that appeared between follicular phase and pre-ovulation with
lower level of selenium concentration in untreated PCOS, as shown in figure (3.12). It

may be because of oxidative stress is happened. (Future work No.3)

120- O Follicular phase
f O pre-ovulation
100+ O luteal phase
80
Se
(ng/ml) 60+
40+
20
0,
control treated Untreated
PCOS PCOS

Fig.(3.9): Comparison of Selenium levels during M.C . for each group.

But that effect is no significant in untreated group between follicular phase and
pre-ovulation in pool study because of plasma GPx has been shown to 10% to 15% of
the plasma selenium ™ and beside of this the different in metabolism and genetics
from person to another causing to disappear the significant. (Future work No.4)

For the same reason which was mentioned above, there were strongly
significantly different (p<0.005) between studies groups in certain BMI, but no
significant in different BMI for one group.
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Table (3.12): Difference in Selenium level among un treated, treated and control group with
body mass index.

[Q’J(ra]t(rgg{[r;cli) Se (ng/ml) Se (ng/ml)
PCOS Treated PCOS Control ANOVA
BMI (Kg/m? Mean + SD Mean + SD Mean + SD
<25 5 | 73.800+7.429 | 6 | 88.000+£10.020 | 5 | 102.200%2.588 P<0.005
25-30 15 | 72.066 +4.817 | 15 | 88.875+8.285 | 14 | 104.461%11.892 P<0.005
>30 5 | 72.444+12.299 | 5 | 81.333%16.669 | 5 | 102.833+9.724 P<0.005
ANOVA N.S. N.S. N.S.

46



Chapter three: Results & Discussion

Conclusions

Data showed:-

1.

Leptin concentrations in women with PCOS are similar to BMI-
matched controls, with strongly associated between leptin and BMI in each
group.

Elevations of leptin in pre-ovulation indicating that it have arole in follicular
growth and have relation with estradiol.

Vitamin E haverole in ovulation.

Selenium and Vitamin E have lowered significantly in untreated PCOS,
suspecting the oxidative stress was occurred.

No correlation between Selenium and Vitamin E with BMI.
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Future Work

. Measure 17B-hydrosteriododehydrogenase (17p-HSD) type 1 activity in adipose
tissue of PCOS.

2. Measure the degree of inhibition for NPY .

. Measure superoxide in follicular fluid and study of its relation with antioxidant
of the cysticin follicular phase of PCOS.

. Measure of GPx in follicular fluid.
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Chapter Two

Materials and Methods

2.1. Subjects Selection
The control cases and analytic study conduateCollege of Science / Chemistry

Department and College of Medicine at Al-Nahrainvgnrsity Hospital, Department
of Obstetric and Gynecology and IVF Institute of lifgo Research and Infertility
Treatment throughout the period from Dec., 20the2@0Apr., 15th, 2007.

Seventy-five women were included in this gtuthe study was consisted from
three groups and each group was subdivided in tim@ags according to their phases
of menstrual cycle.

The first two groups were included fifty-opatients diagnosed clinically and
biochemically for PCOS patients.

The first group included twenty-five patientatreated with clomiphene citrate
and the second group included twenty-six patiersevireated by clomiphene citrate.
As show in figure (2.1).

In each two groups only five patients were followgain the clinics to monitor
them throughout phases of menstrual cycle, and géitgents where classified in pool
study in order they have the same BMI throughouaises of menstrual cycle.

Twenty-four patients, age and body massxnaatched normal women were
used as control group, they were not taking anygsirand their ages were
reproductive women age.

Detailed clinical assessment was done byyimecologist regarding to history of

infertility and its drugs treatment, menstruatibaight and body weight, hair
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distribution, thyroid, breast, blood pressure exwtion and history of family also
ovarian size, number of cystic and texture weressed by ultrasound examination
(Appendix 1).

Studies Groups

No. =75

Untreated Treated
PCOS PCOS Co nErol
No. =25 No. = 26 No. =42

| ! v v ' v v !

Follicular Pre-ovulation Luteal Follicular  pre-ovulation Luteal  Follicular Pre-ovulation Luteal
Phase ">~ Phase  Phase No.=10  Phase  Phase  No.=10  Phase
No.=8 No. =7 No. =8 No. =8 No. =7 No. =7

Fig. (2.1): Studies groups.

2.2. Serum collection

Blood was collected at each phases of magistycle, follicular phase, 1-9 days,
pre-ovulation, 10-15days and luteal phase, oveddys to measure all parameters.
Blood was drawn from fasting patients by disposaidetic syringes. The serum was
separated after 30 min of blood clotting in tesietsi by centrifugation at 2000 rpm for
10 minute. at room temperature. The serum wasdsfarpolyethylene tube at — 20°C

until assayed.
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2.3. Chemicals and Reagents

2.3.1. Hormones:
A. Leptin (Sandwich ELISA) Kits: by DRG Manufacturer, Germany.

1.
2.

Microtiter wells: wells coated with anti-leptin ambdy (monoclonal)
Standard concentrations (0, 2, 5, 25, 50 and 10@IhgControl (2 levels,

low and high) and assay buffer contain 0.3% proa$irpreservative.

. Antiserum (polyclonal leptin antiserum) contains3%. proclin as

preservation.
Enzyme Complex: Anti-rabbit complex conjugated torderadish

peroxidase, contains 0.3% proclin.

. Substrate solution: TMB.

6. Stop solution contain 0.5M43Qu.

. Wash solution.

B. VIDAS Estradiol Il (E2) Kits: by bioMérieux, France.
1. Interior of Solid Phase Receptacles (SPRs) coatitdpolyclonal anti-

estradiol immunoglobulin (rabbit).

2. Ex2ll Control: Human serum, 1 estradiol and 1 g/l sodium azide.

3. Exll Calibrator: Human serum, g#stradiol and 1g/l sodium azide.

4. Strip: consist of 10 wells

First: sample well.

Second, third & fourth: Empty wells.

Fifth: containing conjugate: alkaline phosphatase labastladiol
derivative + 0.9 g/l sodium azide (400 pl).

Sixth: Empty well.

Seventh & Eight Wash buffer: Tris-NaCl (0.05 mol/l) PH 9 +1 g/l

sodium azide.
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Ninth: Wash buffer: diethanolamine (DEA) (1.1 mol/l, ©t.5 %, pH
9.8) and 1 g/l sodium azide.

Tenth: Cuvette with substrate: 4-Methyl-umbellifryl phbspe
(0.6nmol/l) +diethanolamine (0.62 mol/l, or 6.6 4 9.2) and 19/l

sodium azide.

2.3.2. Vitamin E:
Vitamin E standard, 5-sulphosalicylic acid, Metbkfor (HPLC grade) and

Distill water.

2.3.3. Selenium

The standards of Selenium were prepared in Minwti§cience and Technology.

2.4. Instruments:

2.4.1. Enzyme-linked immunosorbent assay (ELISA)
ELISA-Kit based on the sandwich principle.

The microtiter wells are coated with a mdooal antibody directed towards a
unique antigenic site on a leptin molecule.

An aliquot of patient sample containing englogus leptin is incubated in the
coated well with a specific rabbit anti leptin dady. A sandwich complex is formed.
After incubation the unbound material is wash affdaan anti rabbit peroxidase
conjugate is added for detection of the bound me@tdded the substrate solutions the
intensity of violet color developed is proportiortalthe concentration of leptin in the
patient sample.
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2.4.2. Mini Vidas

The assay principle combines a competitive methaith & final fluorescent
detection (ELFA) Enzyme linked fluorescent assay.

The Solid Phase Receptacle (SPR) serves as thlepdaise as well as the pipetting
device for the assay.

Reagents for the assay are ready-to-use and persied in the sealed reagent
strips. All of the assay steps are performed autically by the Mini Vidas
instrument. The reaction medium is cycled in andoduhe SPR several times.

The sample is transferred into well containing ¢bejugate, which is an alkaline
phosphatase labeled estradiol derivative

The estradiol present in the serum and the estraeiovative in the conjugate
compete for the anti-estradiol specific antibodgsicoated to the inner surface of the
SPR. Unbound components are eliminated during dehing steps

During the final detection step, the substrate gthyl-umbelliferyl phosphate) is
cycled in and out of the SPR.

The conjugate enzyme catalyzes the hydrolysisisfghbstrate into a fluorescent
product (4-methyl umbelliferone), the fluorescen€&hich is measured at 450 nm.

The intensity of the fluorescence is inversely prtipnal to the concentration of

antigen present in the sample.

2.4.3. High Performance Liquid Chromatography (HPLC)

HPLC is a process by which a mixture of compounslsséparated into its

constituent compounds by flowing a liquid (i.e. ntelphase) over a stationary phase
(120)

HPLC 10AVP is consisting from six instruments werade in Shimadzu (Kyoto,

Japan):
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a. De-gazer unite:
DGU-12A was used to prevent the babbles.

b. Solvent reservoir:

The solvent reservoir is usually a flask that contaobile phase.

c. Pump:
The LC-8A pump drives the mobile phase from themesir and through the
injector, the column, and detector.
The mode of pump was used is isocratic mode, wkheh mobile phase

composition remains constant through out the chtognaphic run.

d. Injector:
An aliquot of sample is introduced into a liguid@matograph via some type
of sample injector. In this study, (SIL-10A Shimad&uto Injector) was automated

inject 20ul and consequently multisampling loaders that ipocaite a loop injector.

e. Column:
The chromatographic column (stationary phase) ita @ecayl Silica C-18
column (ODS-Column) (250x4.6mm i.d) made in Germavtjich consists of a

stainless steel tube that contain a packing wittm particle size.

f. Detector:
SPD-M10A shimadzu diode array detector was usedmeasure the
absorption of radiant energy by vitamin E at wangth 292 nm as they elute from

the chromatographic column.

g. Datarecorder:
The time required for a compound to pass throuihued chromatograph is

called the retention time, where the peak area dvawn by computer which is
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proportion to concentration of Vitamin E in the & The computer was connect
with HPLC system via in shimadzu class-vp5 chromaphy data system program
supplied by the manufacture; Epson LQ-300 printedeh P852A (Japan).

These entire instruments were controlled by SCLM®OAShimadzu system

controller.

2.4.4. Atomic Absorption Spectrophotometry (AAS)

The principle of atomic absorption measurementhesamount of light at the
resonant wavelength which is absorbed as the pghses through a cloud of atoms.
As the number of atoms in the light path increasles, amount of light absorbed
increases in a predictable way. By measuring theuam of light absorbed, a
guantitative determination of the amount of anabfement present can be made. The
use of special light sources and careful selectibmvavelength allow the specific
guantitative determination of individual elememtghe presence of others.

In the present study, flameless atomic absorptias used for determination of

selenium in serum

Graphite furnace atomic absorption

By far the most advanced and widely used high seitgisampling technique
for atomic absorption is the graphite furnace.his technique, a tube of graphite is
located in the sample compartment of the AA spewtter, with the light path passing
through it. A small volume of sample solution isagtitatively placed into the tube,
normally through a sample injection hole locatedhia center of the tube wall. The
tube is heated through a programmed temperaturgeseq until finally the analyte
present in the sample is dissociated into atomsasomdic absorption occurs.
As atoms are created and diffuse out of the tuiee absorbance rises and falls in a
peak-shaped signal. The peak height or integrate#t prea is used as the analytical
signal for quantitatiof®),
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The instruments used to determine selenium in teggmt study was:

Perkin-Elmer (USA) AA model 305:

Determination of selenium was performed using PeBtmer model 305 AAS
equipped with a heated graphite furnace model (H&20)0. Argon gas (99.999%
purity) was used as a purge gas at flow rate ofimnin. Argon gas flow was
maintained continuously through during and charstgps and gas stop mode was
used during atomization stage. As-1 autosamplerusad for dispensing samples into
the graphite furnace. Instrumental setting and wagrkcondition for determination of
Se is given in table (2.1).

Table (2.1): Instrumental Parameter for perkin Elmer 305 Flameless AAS for

selenium.
Parameters Se
WavelengthX) 196 nm
Lamp current 16 mA
Volume of sample 10l
Sheathing gas Argon
Drying time 30 min.
Ashing temp. 1000°C
Atomization temp 2000°C
Atomization time 3 sec.
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2.5. Analysis of sample
2.5.1. Leptin

1. The desired number of microtiter wells was secumdde holder.

2. 15l of each standard, controls and samples wepedsed.

3. 100 pul of Assay Buffer were dispensed into each.wel

4. For 10 seconds was mixed thoroughly. It is impdrtarhave a complete
mixing in this step.

5. For 120 minutes at room temperature was incubaitutbut covering the
plate.

6. The contents of the wells were shaken out briskly.

7. The wells were rinsing 3 times with diluted WashuBon (300 ul per well)
and the wells were stroked sharply on absorbergmapremove residual
droplets.

8. 100 pul of Antiserum was added to each well.

9. For 30 minutes at room temperature was incubated.

10. The contents of the wells were shaken out briskly.

11. The wells were rinsing 3 times with diluted WassiuUdon (300 pl per well)
and the wells were stroked sharply on absorbenémptp remove residual
droplets.

12.100 pl of Enzyme Complex was dispensed into eaath w

13. For 30 minutes at room temperature was incubated.

14. The contents of the wells were shaken out briskly.

15. The wells were rinsing 3 times with diluted Was#luEion (300 pl per well)
and the wells were stroked sharply on absorbenémptp remove residual
droplets.

16. 100 pl of Substrate Solution was added to each wel

17. For 15 minutes at room temperature were incubated.
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18. 50ul of Stop Solution was added to each well fop $he enzymatic reaction.

19. The Optical density was read at 45010 nm withi@atiter plate reader
within 10 minutes after adding the Stop Solution.

20. Standard curve was drawn by using logistics fivedPM program. As

show below in figure (2.2).

gt

-
&

Abs. = (0.1107 -2.174)/ (1 (€onc./23.06f %) +2.171

Absorbance (OD)

=

& =
|IIII|IIII|IIII|IIII|

-

0 50 100
Conc. (ng/ml)

Fig. (2.2): Standard Curve of leptin concentrations.

2.5.2. Estradiol Il (E2)

1. The required reagents were removed from the refige and allow them to
come up to room temperature for 30 minutes befeee u

2. The calibrator, control and samples were mixeth &itortex type mixer in
order to improve result reproducibility.
200 pul of sample, HI calibrator or control were pipette into samplellw

4. The SPRs and Reagent strips were inserted intaument in the positions
indicated on the screen.

5. All the assay steps were performed automaticallyhleymini vidas instrument
which was completed within 60 minutes.
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2.5.3. Vitamin E
A. Standards preparation
Stock Standard was prepared in methanol at coratemtr25 ppm and 15,
10, and 5 ppm standards used for calibration duguantitative analysis were

prepared by diluting one from the other with metilaAs show below in figure
(2.3)
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Fig. (2.3): Standard Curve of Vitamin E concentrations.
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Fig. (2.4): The HPLC analysis of Vitamin E. (A) Standard 10 ppm, (B) Sample of
Untreated PCOS. By using C-18 ODS column (250* 4.6mm Id), the mobile

phase was methanol distilled water (90:10 V/V), flow rate 1ml/min.,
absorbance at 292nm, Retention time: 3.7A min.

B. Sample preparation

Four hundred microliter (400 pl) of frozen serurteatompleted thawing,
deproteinized by adding 50 pl of (15%) 5-sulphasdic acid, mixed and
centrifuged at 3000 rpm for 10 minutes. Then tddesfiltered, diluted ten folds

with deionized water and filtrated by mini pore.
C. Mobile Phase preparation

The mobile phase was prepared by methanol: ditillater (90:10 V/V) by
using the same HPLC as described in (2.4.3).
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2.5.4. Selenium

1. Stock standard of the 100 ppm was prepared and frgmepared the
standards 0.0, 0.005, 0.01, 0.04, 0.07 and O.1mguentially from most
concentrate to most dilute and analyzed sequenfiadm most dilute to
most concentrate.

2. Serum samples were thawed and diluted two folds @gionized water.

3. Instrumental and gas flow settings and aspiratae for selenium are
given in table (2.1) Aspiration of zero concentyatstandard was done to
set baseline to read zero absorbance; this pro@ssepeated frequently

to correct baseline drift.

2.6. Statistical analysis:

Statistical analysis was performed using SPSS fadews TM version 10and
Microsoft EXCEL for windows 2003 &2007.
¢ Descriptive statistics:
a. Statistical tables.
b. Arithmetic mean.

c. Standard deviation.

¢ Differential statistics:
a. T-test
b. ANOVA test
c. The correlation coefficient
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Appendix 1

Questionnaire
Tube No. :

Name
Age
Length

Weight
BMI

Cycle day:

Treated

Ultrasound:

FSH : LH
Prolactin :( Normal)

Thyroid function :( Normal)

Leptin:

Estradiol (E2):

Selenium (Se):

Vitamin E:




Appendix 2

Relations in this study

BMI (kgim?
Untreated | Treated | Control | Page
PCOS PCOS
Leptin 0.897* 0.857* | 0.878** | 37
(ng/ml)
Estradiol (E2) 0.825** - _ 39
(pg/ml)
Leptinng/mi)
Untreated | Treated | Control Page
PCOS PCOS
Estradiol (E2) 0.865* 0.882* 0.908* 40
(pg/ml)

* Correlation is significant at 0.05 levels (2-tailed).

**Correlation significant at 0.01 levels (2-taied).
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